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TITLE OF PROJECT: ACUTE RESPIRATORY INFVECTIONS

Objectives: 1. Study of acute bcta hemolytic streptococcic infections, including
the pathogenesis of rhqfatic fever. An attempt to relate anti-
genic and enzymatic properties of apparently infecting wtrains of

beta hemolytic streptococci to clinical and antidody responses of
individual patients is an important aspect.

2, Study of acute respirstory diseases of unknown or obscure etiology,
particularly the snarch for eticlogic agents hitherto unknown.

The essential principle is based upon the bolief that the GENERAL
APPROACH to this difficult field must take advantage of every
promising development, and probadbly will require major changes in
direction. To this end, the search fur methods and for CONCERTS,
different from those already explored by competent investigators,
seems important, Application of new methods for isolation of
hitherto unknown agents and the use of more effective serologic or
other means is an adpects The dlagnosis of several common in-
fections {influenza, Herpes, etc.) is essential, but incidental,
during the soarch for other entities, Repetition or dupllcation
of methods, or study of diseases alroady under appropriate scru=-
tiny, are not the purpose of this project. Correlation of the
knowledge availadble to the investigators, who represent several
rolated fields, is considered important, At any timo, circumstan-
ces may dictate a change in approach not now apparent. All aspects
of the studios in progress have as the major ultimate objoctivo,
an approach to the sglution of the problems of provention and con-
trol (including trcatmont) of acute rospiratory infeations of
known or unknown etiology.
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be Since start of projoct to tho presoent (sinoo dato of activation was
Octoder 1, 19%91):

The curront work on beta homolytic streptococcal infoctions, inm colladoratios
betwoon the Naval Medical Rosoarch Unit No. 4 at the U. S. Naval Training
Contor, Great Lakos, Illinols, and the University of Wisconsin, dogan during
the winter of 1950, Durihg the curreat roport period, the studics have doen
particularly rolatod to az attempt to ovaluato thec antigonic and ensymatio
properties of apparently infocting strains of deta hemolytic stroptococci
with tho clinical and antibody response of individual pationts. Thore are
111 individuals and strains of dota hemolytic streptooocci whioh causod or
wore associated with infection in them upon which tho data considered neces-
sary for evalustion is at hand. A great many more individual patients were
soen and studied clinically, and many additional strains of bota hemolytic
stroptooocci isolated and studied, dut on whioh the necessary oriticai infor-
mation was not availadle, as dictated by the rigid oritoria for this study.
Tho 111 foram tho dasis for tho ovaluation and rosults. Of theso, 60 wore
naval reoruits and 51, students at tho University of Wisconsin.

The relationship detwoen the ability of the strain to produce streptokinase,
byaluronidaso, hysluronic acid and the antibody respoase to stroptolysin O,
streptokinaso, and hyaluronidaso in the individuals studied was ovaluated.
Failure to show a rise in antidbody to a given stroptococcal product was
observed, although the infocting organism eladorated that produot: Antibody
increases were froquontly observod when the organism isolated could not de
shown to givo rise to the corresponding antigen. Thore was no coansistent
reclationship detween tho Lancofiold type and the formation of streptokinase,
hyaluronic acid or hyaluronidaso. Antidiotic thorapy appeared to have a con~-
sistont dbut not marked influence in inhibiting sntidody resporso to stropto-
lysin O, streptokinaso, and hyaluronidase,

Four patients acquired rhoumatic fover. Throe had recoived penicillin
therapy within the first, socond, and third days, rospoctively, after onsot
of syuptoms of pharyngitise The antidody responso of those 4 patients was
exceptionally high, dut not highor than others who recoverod uneventfully.
Three of the strains producod hy'aluronic acid alone; one produced both hyal=-
uronio acid and hyaluronidasoc; two produced streptokinaso; and two did not.

A separate study to determino tho antidody produotion and tudorculin sensiti-
vity in individuals with a history of rhoumatic fever is pertinent to this
probloms, The approach was dbasod on tho concept that individuals who contract
rheumatic fever havo reactod in a hypersensitive manner to a stimulus provide
by the bdeta hemolytio streptococcus. It was thoughtoonceivadle that rheumat)
individuasls might also react in an abnorma) manner to any antigenic stimulus,
The precipitating antidody responso to Typo 1 pneumococcal polysaccharide war
not significantly different in a group of 15 individuals with rheumatio heari
diseasc or a history of rheumatic fever, snd a group of 22 individuals with-
out rheumatio hoart disoaso or a history of rheumatic fevor., Sensitivity to
tutorculin iollowing BCG immunisation was not significantly 4ai fforent in 12
rheunatic individuale and 20 non=-rhoumatic sudjects. Detectadble opsonine we;
demonstrated consistently in sera containing moro thap 0,5 mg. of pneumococec:
antidody per 4,0 ml, cf serum.

Al though there is consideradlo ianformation as to antigenic and onsymatic pro-
perties of various strains of bota hemolytic streptococci and of the antidod)
responsoc of groups of individual patients to several antigenic constituonts
of bdata hemolytic streptococol, there is little imformation availadlo to dat:
with uhich to ovaluate the antigenic »roporties of an apparently infecting
hemolytic stroptococcus with tho clinical and antidody response of the indivjs
dual patient from which it iwas 1solated during acuto pharyngitis. The studic
reported here suggust that thcre is a greatly increased neod for furthor
clinical investigation along those lines and that curreat conco>ts rolative
to tho pathogoencosis of rheumatic fever must rempin unconfirmed pending furth«
studies,
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a, Studiies on tha role of Coxsackio virusos in rospiratory disoawe:

Proliminary studies wore undortakon early in July, 1951, Attempts wore mado
to recover Coxsackie virus from stool specimens, collectod at tho U, S. Naval
Training Center, from patients with acute febrile diseases with respiratory

;ynptoma. Fiftoen individuals were studied. Coxsackie virus was raocovered
ron one.

Each momber of a training company of 72 healthy recruits were surverod by
noans of rectal swadbs on entranco into training., Nono of these rovcalud a C
virus. Tho same procodure v/as done at tho ond of tho training poriod
(October, 1951) with similar rosults. A few of the isolation oxporimonts

vwore porformed at NAMRU=U, by inoculation of suckling mico suppliod from tho
University of Wisconsin,

During the interval, 1 of 3 stool spec’imens obtainad from childron in Kadison

(suspected of having poliomyelitis or Coxsackio virus infection) a8 found to
contain Coxsackio virus,

Specific comploment fixing antigons and antisera (stnbla) have boen prepared

in the laboratory at the University of Wisconsin to those which are at proeent
standard for Coxsackie viruses,

b. The use of newly developod tissue culture tochnics. Attempts to isolate
specjfic etiologic agents so far unknowa,

Dr. Lois X. Xitze spent part of January, 1952, in the laboratory of Dr. John
Enders and his associates for the purposo of familiarizing horsolf with his
moethods. Subsequently, tochnical proficiency with those procedures has doon
developing, and tho uso of tho mothod is currently being employed , using
frosen nasal washings of 6 individuals among a group of 46 pationts with
pneumonia vho wero secen by tie staff of NAMRU-k. Tho results are not yet
available, The mothods are boing extendods It is anticipated that sovoral
acute respiratory infoctions o unknoun otiology will be studied in this way.
It is not likoly that many spocimens from any group of patients can recoive
the time-consuming efforts necossary. The rewards, by way of contribution,
svthich are potentially possible by isolation of onse hitherto unknovm agent
would jJustify all of the effort imvolved.

¢ce Clinical and laborato surver of 46 consecutive patients with pneumonia

observed at NALRU-< betveon Jlovcabor 7L71§51L,ln3 Warch 29, f9523

The pationts were unselectod and consecutive in tho sense that overy one
appearing in a certain sequonce (under a planned treatment altornction
schedule) is included. The 46 patients had close observation, sorial chest
x=rays, blood counts, sputum cultures (when availablo) nose and throat cul-
tures. Nasal washings fcom each patient, with fouw exceptions, were studied
for the presence of influenza virus. Blood serum samples woro obtainod at
appropriate intorvals and studiod for antistreptolysin O and Hirst titer.
These studies were performod at NAMRU=U,

A sanple of sputum, nasal washings, blood clot, and ecute and convaiescont
serun (each in a frozen state) wore transportod to the University of 'iscon-
sin, There are on file in both ladboratories. The sera have boen examined
for cold agglutinine and heterophile antibodies. Thirteen of tiuo pationts!
geras woro studiod for antibodias to Q fover and the Psittacosis-lyuphogranu-
loma group. The froson nasal uwashings are the subject of special isolation
technics menti~nod above., The attempt to recover Newcastlo disoase virus of
fowls and vesicular stomatitis virus of cattle and horses from nasal washings
of 6 of these have “eon made by the Department of Veterinary Science,

The group of 46 nneumonia pationts presents unusual featuros, Thaeso patients
msy represent sevoral causativo sgents. Tho results have deen equivocal.
The clinical data is superior, The data odbtainod are on file, and further

studios along the lines indicatod are contemplated. Better lines of apprcach
should de found.
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(1). Psittacosis=-lymphogzranuloms group complement fixing sntibodies in
serum;

Complement fixation teata for this group of etiologic agerts were done on 13
seras of the group of pneumonia patientss All were nogative except 2, which
gavo very slight positive rcactions in the micro-complement fixation plate
test with serum dilutions of 1:4 to 1:8. This was not considered significant,
bn¢ these sera are being retested by the standard tube method.

(2). The same sora, referred to above uasder 2. c. (1) were tostsed by comple=
nent fixation test for antibodios to Q fever, wieieddses. All wore nogative.

(3)s Newcastle disease of fowls and vesicular stomatitis virus of cattle
and horses:

Isolation experiments to recovor either Newcastle disease virus or vesicular
stomatitis virus were perfornod on & among the 13 patients whose sera were
tested as noted immmdistely above. Frozen nasal washings were used. Novwe

castle gisouao virus or vesicular stomatitis virus were not isolaied in any
of the O, iy

(4)s Cold agglutinins were examined in the sers of all dbut 5 of the 4§
patients. All examined were negative except for 1. In this patient the
acute serum revealed a titer of 1:128 and the convalescant sorum of 1:64.

(5)+ Heterophile antibodies:

All sera except that from 5 patients in the group of 4S5 were e:amined for
heterophile antibodies. Each was negative.

(6)s Attempt to isola‘oc agents of unknown naturs;

The same 6 patients, whose frozen nacal washings wero used in the attampt to
recovor Newcastle disesse virus and vesicular stomatitis virus, are bdeing
studied by special teczhnics az indicated abovo. The studies have not yet
been completed.

Each of these various lines of approach constitutes a major problem.

Eight of the 46 patients with pnoumonia reported here had a positive nose or
throat culture for group A, beta hemolytic mtreptococci during the course of
their illness. Those were isolated and groupoed and typed et NAMRU-U4, At
the same time, the carrier ratc was quite high among non-infectod indivi~
duals in the samo community.

Influenza virus was isolated from 3 individuals' nasal washings out of the
42 who werc examined at NAlNRU=4, Pneumococci of a specific type (moatly
higher types) wore isolated from 7 of thé 43 pationts vhose sputa were
examined at NAIRU-Y,

The tests noted immediately abovo were performed at NAIRU=U, as were the

ASO and Birst titers on blood serum. Final reports from the collaborating
laboratory there must remain pending.

Plans For Future:

Immediate:

1ls The atudy of the relationshkp of antigenic and enzymatic properties of in~
fecting beta hemolytic streptococei to clinical and antibody responses of patients
bas suggested saveral quostions. Tho "rncall" offoct of minimal amountc of anti-
gon is ome of those. This aspect may be related to the effect of penicillin
thorapy which might be expected to r eaduce the amount of antigen of any type within
an infecting stroptococcus and therefore reduce the atimulus prcvided. The
specific anti~H substance of Lancefimsld is not expected to be involved in this
racull wecaanisaes a8 noted above, an antibody response did occur to anti-strep-
tolyoin O and several oiher antigcenic components cf the infecting streptococcus in
asny of the ratiwnts studled.
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Research on streptococcal disease will probably de mainly devoted to the gnestion
of virulence or invasiveness., This is involved and difficult, It is adugocs 4z~
ossidle to anticipate the diregtion of studys The psssidble interrelation of the
substance in hysluronic acid is being studied and will undoudbtedly continue for
soms time.

2. A& single season's experience with 1 recruit company does not suggest that "C"
viruses are of significance in the etiology of respiratory diseases ‘n naval re-
oruits. bkore study is essential during other seasons with other individuals for
any conclusion to be reachald in this respects The plans include repeating the
survey., BNore specimens from porscns with symptons suggesting this type of in~
fection will be studied. As indicated, serologic identification of viruses
isolated is possible nowe The specific complement fixing aztigens and antisers
have been preparel in ths laboratory at tde University of Wisconsin,

At the present time several hundred stool specimens are deing collected from re-
cruits at the U. S, Naval Training Center dy the personnel of NAMRU=4 in the
course of a survey for intestinal parssites. About overy fifth stool specimen 1is
to be frosen and preserved for study for Coxsackie viruses as soon as feasidle,
Another recruit company will be picked up early after arrival at Great Lakes.
This company will have the examinations for C viruses which were made last year.
It 48 anticipated that several individuals among the group will be selected with
respect to site of origin s0 a8 to cross as many geographic lines vithin the
United States as possidles During the latter part of July and August, a few in-
dividuals witk respiratory infections of various kinds, and those of scute gasiro-
intestinal pature, will have isolation experiments performed, using their stools.

3. Continued isolation experiments vith specimens from patients with acute ros-
piratory diseases will be made to evaluate the significance, if any, of vesicular
stomatitis, Newcastle diseass, Herpes simplax, and influenza. Suitable groups of
recruits with respiratory infections and students at the University of Visconsin
with sinilar diseases will have ferclogic studies continued for the purpose of
surveying the group for Q fover antibody, lymphocytic choriomeningitis, Psittaco-
sis-lymphogranuloma group, and mumps by complement fixation tewts.

Long Range:

The long term plans include the acoumulation of reliable clinical data and appro-
priate specimens in cases of acute respiratory diseases at NAMRU-U and at the
University of Wisconsin. This material is intended for use as developments daic-
tate. The long range vbjectives are essentially those outlined in the originsl
proposals The principle of approach anl objectives outlinod therein and at the
beginning of this report have not been altered by the experience to date. Results
80 far have not suggested anYy ma jor change.

Of most importance to the long range study will be the continued development of
technics and their use in the attempt to isolate agents which may be etinlogic

for acute respiratory infections bdut which have, to dste, not bdeen recognimed. If
one hitherto unknown agent wos isolated in this way, the subsequent epidemiologic
thorapeutio and subsequently preventive measures which would decome a logical se-
quence, would justify all of the efjorts involved in a series of negative experi-
aents. It is anticipated that several acute respiratory infections of unknown
etiology will be studied in this way. However, i1t is not likely that many speci-
mens from smy group of patients can receive the time eonsuming efforts nucessary.
The invesiigators have hed oxperience with aoute respiratory infeastions diseases
in tbe clinic, laborstory, and in the field, It is critical to the isolation ex-
periments atteapted that those ccncerned employ the utmost good judgment in tha
selection of cases and of specimens from thom for isoclation experiments. _
Studi es suggested inckude plans for epideaiologic surveys. tthen animal diseases
aro concerned, a veterinary scientist and an epidemiologist of the group will
join. As long torm aspects for considerstion, the syndrome of infactious mono-
nucleosis, infectious hepatitis, and loptospirosis will be cansidered,
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Central mervous !?35 involvement during acute infections is s prodlem of con=
slderatle interest., electroeacephalograph apparatus is being used at the
University of Wisconsir Infimmary Hospital to obtain tracings on as many cases
of acute respiratory infections as possidle, Many abnormal tracings have deen
odbtained in patients with "non-bacterial pnsumonia,” infestious mononucloosis,
amps, and herpetic stomatitis, llomt of these individuals did not give clinmical
evidence that {nvolvement of the central nervous system was a feature, This
study will require detailed evaluation and a great many ore observations.

ADMINISTRATIVE:

Dr. A. F. Rasmussen, formerly Professor of Medical Microdiology and Preventive Medi-
¢ine, University of Wisconsin, who participated in a most critical smanner in develop-
ing and continuing the studies reported, has taken the position of Professor gnd
Chairman of the Department of Medical Licrobiology at the University of Californis at
Los Angeles. Dr. Duard Walker, a virologist and clinical investigator of demonstrafed
initiative and proven ability, will take his place. It is anticipsted that Dr. Walker
will have an equal interest and carry on with the studies reported in a manner similar
to that of Dr. Rasmussen.

Dr. R, W, Quinn, formerly Associate Professor of Preventive ledicine, University of
Wisconsin Medical School, has left to becomv Professor and Chairman of the Department
of Preventive Medicine at Vanderdilt University School of i'edicine, Nashville, Tenn-
essee. Dr. Alfred S, Evan3, also a clinical investigstor of proven ability, now
Chief of the Hopatitis Research Center of the U, S, Amy in the Zuropean Commanéd will
soon return to take the place of Dr, Quirn., The arrangements in personnel at the
University of Wisconsin will prodadly provide unaltered continustion or the approach
to the prolect described. Developmento and time have increased the ¢ ffeciiveness of
the technical aspects.

RERORTS AND PUBLICATIORS:

None

e s P TS R P

[ S

T P




	0004
	0005
	0006
	0007
	0008
	0009

